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(54) COMPRESSED SELF-IGNITION TYPE INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the self- 
ignitability without causing any knocking in a wide 
operation range. 

SOLUTION: An exhaust circulating passage 19 for 
circulating exhaust is connected to one intake port 7. 
The exhaust is introduced from the one intake port 7, 
whereby an EGR layer containing EGR gas A 
obtained by circulating the exhaust is formed in a 
combustion chamber 5, and an air layer formed by 
introducing only fresh air B from the other intake port 
7 is formed. The boundary part between the EGR 
layer and the air layer is the area having a large 
temperature gradient, and fuel is injected to this area 
by a fuel injection valve provided in the central upper 

part of the combustion chamber 5. According to this, a per-reaction starts from the 
boundary part having the large temperature gradient, and the self-ignition gently 
progresses to the area with low temperature according to the temperature gradient. 
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* NOTICES * 

iTPO and NCIPI are not: responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The compressed self-ignition type internal combustion engine characterized by the 
temperature gradient in said combustion chamber injecting a fuel by said fuel injection valve to a 
large field in the compressed self-ignition type internal combustion engine which a combustion 
chamber is equipped [ internal combustion engine ] with the fuel injection valve which injects a 
direct fuel, and you carry out [ internal combustion engine ] self-ignition of the gaseous mixture of 
said combustion chamber according to a compression operation of a piston, and makes it burn. 
[Claim 2] The field where a temperature gradient is large is a compressed self-ignition type internal 
combustion engine according to claim 1 characterized by being the boundary part of an EGR layer 
including the exhaust air which it is discharged [ exhaust air ] from a combustion chamber and made 
said combustion chamber flow back, and the air space which consists of new mind introduced from 
the inhalation-of-air path. 

[Claim 3] The compressed self-ignition type internal combustion engine according to claim 2 
characterized by preparing two inhalation-of-air paths, connecting the other end of the exhaust air 
reflux path which an end connects to one inhalation-of-air path in a flueway, and making exhaust air 
flow back through one [ said ] inhalation-of-air path. 

[Claim 4] The compressed self-ignition type internal combustion engine according to claim 3 
characterized by changing mutually the open stage of two inlet valves prepared corresponding to two 
inhalation-of-air paths, respectively. 

[Claim 5] The compressed self-ignition type internal combustion engine according to claim 2 which 
the inhalation-of-air line after an exhaust air top dead center considers the closed stage of an exhaust 
valve as the middle, and is characterized by making exhaust air flow backwards from a flueway, and 
forming an EGR layer while setting up the overlap period which both the exhaust valve and the inlet 
valve are opening and forming an air space by inhalation-of-air installation during this overlap 
period. 

[Claim 6] The compressed self-ignition type internal combustion engine according to claim 2 which 
forms the septum which divides the inside of an inhalation-of-air path into two paths, and while 
divided and is characterized by connecting the other end of said exhaust air reflux path which an end 
connects to a path in a flueway, and making exhaust air flow back only from one [ said ] path. 
[Claim 7] The compressed self-ignition type internal combustion engine according to claim 2 to 6 
characterized by making the rate of an EGR layer low, so that an engine load becomes high. 
[Claim 8] The compressed self-ignition type internal combustion engine according to claim 2 to 7 
characterized by making the rate of an EGR layer high, so that an engine rotational frequency 
becomes high. 

[Claim 9] The compressed self-ignition type internal combustion engine according to claim 2 to 8 
characterized by changing fuel injection timing according to change of the rate of an EGR layer and 
an air space. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention equips a combustion chamber with the fuel injection valve 
which injects a direct fiiel, and relates to the compressed self-ignition type internal combustion 
engine which you carry out [ internal combustion engine ] self-ignition of the gaseous mixture of a 
combustion chamber according to a compression operation of a piston, and makes it burn. 
[0002] 

[Description of the Prior Art] In order to improve the gasoline heat efficiency of internal combustion 
engine, while reducing a pumping loss by Lean-izing gaseous mixture, the technique of enlarging the 
ratio of specific beat of working medium, and improving a theoretical thermal efficiency is known. 
However, in the conventional jump-spark-ignition type internal combustion engine, if an air-fuel 
ratio is Lean-ized, a combustion period will delay and combustion stability will get worse. For this 
reason, there is a limitation in Lean-ization of an air-fuel ratio. 

[0003] It considers as the technique which Lean-izes an air-fuel ratio, avoiding aggravation of such 
combustion stability, and the compressed self-ignition internal combustion engine which makes 
premixing compressed self-ignition combustion cause is indicated by JP,7-332141,A. In premixing 
compressed self-ignition combustion, since a combustion reaction occurs from two or more locations 
of a combustion chamber, when an air-fuel ratio Lean-izes, the combustion stabilized also in the 
Lean air-fuel ratio is attained, without a combustion period delaying compared with jump spark 
ignition. Moreover, combustion temperature falls for Lean and an air-fuel ratio can also reduce NOx 
sharply. 

[0004] However, self-ignition combustion is strongly influenced of an air-fuel ratio. For example, 
when an air- fuel ratio is made rich in consideration of heavy load operation, the fuel quantity which 
causes a combustion reaction increases, combustion becomes intense, and knocking is caused. For 
this reason, there is a problem that operation by self-ignition combustion with a heavy load is 
difficult. 

[0005] Moreover, when an air-fuel ratio is Lean-ized in consideration of low load driving, it 
becomes unstable burning the reaction which the concentration of a fuel falls and results in self- 
ignition, without progressing enough, and operability gets worse. 

[0006] As a technique of improving the ignitionability of a fuel in self-ignition combustion, what hot 
exhaust air is introduced [ what ] into an inhalation-of-air system, and raises the temperature in a 
cylinder to JP,1 1 -1 82246, A is indicated by the former. This connects the other end of the exhaust air 
reflux path where an end is connected to a flueway, introduces exhaust air into a combustion 
chamber through the inhalation-of-air path of one of these, injects a fuel in the inhalation-of-air path 
of another side, and introduces that gaseous mixture into one side of two inhalation-of-air paths in a 
combustion chamber. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional internal 
combustion engine, although it has composition which introduces hot exhaust air (EGR gas) in a 
cylinder, since a fuel is injected in inhalation air, it is hard to be influenced of the heat by hot EGR 
gas, and ignitionability is not fully improved. 

[0008] On the other hand, for example, when a fuel is injected in EGR gas, a lifting and combustion 
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become intense about combustion at a stretch, and the fuel in ERG gas becomes the factor which 
causes knocking. 

[0009] Then, this invention aims at raising self-ignition nature, without generating knocking in a 

large operating range. 

[0010] 

[Means for Solving the Problem] In order to attain said purpose, invention of claim 1 equips a 
combustion chamber with the fuel injection valve which injects a direct fuel, and is considered as the 
configuration to which the temperature gradient in said combustion chamber injects a fuel by said 
fuel injection valve to a large field in the compressed self-ignition type internal combustion engine 
which you carry out [ internal combustion engine ] self-ignition of the gaseous mixture of said 
combustion chamber according to a compression operation of a piston, and makes it bum. 
[001 1] According to the compressed self-ignition type internal combustion engine of such a 
configuration, a reaction is beforehand started from the large field of a temperature gradient where 
the fuel was injected. There are not many fuels required for the ignition source for lighting first since 
there is a temperature gradient at this time as they cause knocking. Moreover, rapid combustion is 
avoided and after ignition serves as loose combustion, in order that self-ignition may go to the field 
where temperature is low one by one according to the temperature gradient. 

[0012] Invention of claim 2 is considered as the configuration which is the boundary part of an EGR 
layer including the exhaust air which the field where a temperature gradient is large is discharged 
[ exhaust air ] from a combustion chamber, and made said combustion chamber flow back, and the 
air space which consists of new mind introduced from the inhalation-of-air path in the configuration 
of invention of claim 1 . 

[0013] According to the above-mentioned configuration, a fuel is injected by the boundary part of 
the EGR layer by the side of an elevated temperature, and the air space by the side of low 
temperature. 

[0014] In the configuration of invention of claim 2, invention of claim 3 prepares two inhalation-of- 
air paths, connects the other end of the exhaust air reflux path which an end connects to a flueway at 
one inhalation-of-air path, and is considered as the configuration which makes exhaust air flow back 
through one [ said ] inhalation-of-air path. 

[0015] According to the above-mentioned configuration, exhaust air flows back from an exhaust air 
reflux path to a combustion chamber through one inhalation-of-air path, an EGR layer is formed in a 
combustion chamber by this, from the inhalation-of-air path of another side, new mind is introduced 
into a combustion chamber and an air space is formed. 

[0016] Invention of claim 4 is considered as the configuration which changed mutually the open 
stage of two inlet valves prepared corresponding to two inhalation-of-air paths, respectively in the 
configuration of invention of claim 3. 

[0017] The gas which the gas previously introduced when the installation stage of installation stage 
[ of the exhaust air to a combustion chamber ] and new mind shifted mutually according to the 
above-mentioned configuration and it formed a swirl in a combustion chamber especially flowed 
into the piston side, and was behind introduced on it flows, and stratification[ of an EGR layer and 
an air space ]-izing becomes easy. 

[0018] Invention of claim 5 is considered as the configuration which the inhalation-of-air line after 
an exhaust air top dead center considers the closed stage of an exhaust valve as the middle, exhaust 
air is made to flow backwards from a flueway while setting up the overlap period which both the 
exhaust valve and the inlet valve are opening and forming an air space by inhalation-of-air 
installation during this overlap period, and forms an EGR layer in the configuration of invention of 
claim 2. 

[0019] According to the above-mentioned configuration, new mind is introduced into a combustion 
chamber from a flueway from an inhalation-of-air path, respectively, and exhaust air forms an air 
space and an EGR layer, respectively because a piston descends during an overlap period. 
[0020] In the configuration of invention of claim 2, invention of claim 6 forms the septum which 
divides the inside of an inhalation-of-air path into two paths, and while divided, the other end of said 
exhaust air reflux path which an end connects to a flueway at a path is connected, and it is 
considered as the configuration which makes exhaust air flow back only from one [ said ] path. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/29/2006 



JP,2001-214741,A [DETAILED DESCRIPTION] 



Page 3 of 10 



[0021] According to the above-mentioned configuration, it flows back to a combustion chamber 
through a path, and an EGR layer is formed in a combustion chamber by this, from the path of 
another side, new mind is introduced into a combustion chamber and an air space is formed [ exhaust 
air was divided by the septum from the exhaust air reflux path ]. In this case, in forming a tumble 
flow by the combustion chamber especially, stratification-ization with an EGR layer and an air space 
becomes easy. 

[0022] In the configuration of invention of claim 2 thru/or either of 6, invention of claim 7 is 
considered as the configuration which makes the rate of an EGR layer low, so that an engine load 
becomes high. 

[0023] If the rate of an EGR layer becomes high, in order that the rate of an air space may naturally 
decrease, the amount of oxygen of a combustion chamber decreases, and in order that the fuel 
quantity which can be injected to a combustion chamber in connection with this may decrease, an 
engine load falls. Moreover, it is more advantageous to make the rate of an EGR layer high in low 
loading with little fuel quantity, when the ignitionability of a fuel is taken into consideration. 
[0024] In the configuration of invention of claim 2 thru/or either of 7, invention of claim 8 is 
considered as the configuration which makes the rate of an EGR layer high, so that an engine 
rotational frequency becomes high. 

[0025] Since the real time when reaction combustion progresses beforehand decreases so that an 
engine rotational frequency becomes high, a combustion reaction stops being able to progress easily. 
This means that the ignitionability of a fuel gets worse like high rotation. Therefore, it is more 
advantageous to make the rate of an EGR layer high, in order to promote the ignitionability of a fuel. 

[0026] Invention of claim 9 is considered as the configuration to which fuel injection timing is 
changed according to change of the rate of an EGR layer and an air space in the configuration of 
invention of claim 2 thru/or either of 8. 

[0027] According to the above-mentioned configuration, if the rate of an EGR layer and an air space 
changes, the fuel supply to a boundary part will be certainly made by the location of the boundary 
part between both layers also changing, and changing fuel injection timing corresponding to this. For 
example, since back pressure is high near a compression top dead center when a fiiel is injected near 
the top dead center in the second half of a pressing operation and the accomplishment force of the 
fuel spray is suppressed, it becomes effective when said boundary part is formed near the fuel 
injection valve. Since it is in the condition that back pressure is lower, on the other hand when fuel 
injection is performed at an early stage from the above-mentioned stage, the accomplishment force 
of the fuel spray becomes large, therefore when a boundary part is in the location distant from the 
fuel injection valve, it becomes effective in this case. 
[0028] 

[Effect of the Invention] In the compressed self-ignition type internal combustion engine which 
according to invention of claim 1 a combustion chamber is equipped [ internal combustion engine ] 
with the fuel injection valve which injects a direct fuel, and you carry out [ internal combustion 
engine ] self-ignition of the gaseous mixture of said combustion chamber according to a compression 
operation of a piston, and makes it burn Since the temperature gradient in said combustion chamber 
injected the fuel by said fuel injection valve to the large field, Self-ignition combustion can go to the 
field where temperature is low one by one from the large field of a temperature gradient, knocking 
generating by rapid combustion can be prevented, and the self-ignition combustion stabilized in the 
larger operating range can be made to occur. 

[0029] According to invention of claim 2, the field where a temperature gradient is large Since it is 
the boundary part of an EGR layer including the exhaust air which it is discharged [ exhaust air ] 
from a combustion chamber and made said combustion chamber flow back, and the air space which 
consists of new mind introduced from the inhalation-of-air path, by injecting a fuel into the boundary 
part of the EGR layer by the side of an elevated temperature, and the air space by the side of low 
temperature Sequential generating of the self-ignition combustion can be carried out from this 
boundary part, knocking generating by rapid combustion can be prevented, and the self-ignition 
combustion stabilized in the larger operating range can be made to occur. 

[0030] Since two inhalation-of-air paths are prepared, the other end of the exhaust air reflux path 
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which an end connects to one inhalation-of-air path in a flueway is connected and it was made to 
make exhaust air flow back through one [ said ] inhalation-of-air path according to invention of 
claim 3, While exhaust air is introduced into a combustion chamber from one inhalation-of-air path 
through an exhaust air reflux path and forms an EGR layer, from the inhalation-of-air path of another 
side, new mind can be introduced, an air space can be formed and, thereby, the large field of a 
temperature gradient can be formed. 

[003 1 ] Since the open stage of two inlet valves prepared corresponding to two inhalation-of-air 
paths, respectively was changed mutually according to invention of claim 4, when the introductory 
stage of the exhaust air to a combustion chamber and the introductory stage of new mind shift 
mutually and form a swirl in a combustion chamber especially, stratification-ization with an EGR 
layer and an air space becomes easy, and the large field of a temperature gradient can be formed 
certainly. 

[0032] While according to invention of claim 5 the inhalation-of-air line after an exhaust air top dead 
center sets up the overlap period when both the exhaust valve and the inlet valve are opening the 
closed stage of an exhaust valve as the middle and forms an air space by inhalation-of-air installation 
during this overlap period An air space and an EGR layer can be formed by the combustion chamber 
with simpler structure, respectively, without forming the exhaust air reflux equipment of dedication, 
since exhaust air is made to flow backwards from a flueway and the EGR layer was formed. 
[0033] Since the septum which divides the inside of an inhalation-of-air path into two paths was 
formed, and the other end of said exhaust air reflux path which an end connects to a path in a 
flueway is connected and it was made to make exhaust air for while to have divided and flow back 
only from one [ said ] path according to invention of claim 6, While exhaust air is introduced into a 
combustion chamber from one path through an exhaust air reflux path and forms an EGR layer, from 
the path of another side, new mind can be introduced, an air space can be formed and, thereby, the 
large field of a temperature gradient can be formed. 

[0034] According to invention of claim 7, in order to make the rate of an EGR layer low so that the 
engine load became high, even if load conditions change, an EGR layer and an air space can be 
formed the optimal and compressed self-ignition operation of the ignitionability in the time of low 
loading improving etc. stabilized in the larger load field is attained. 

[0035] In order according to invention of claim 8 to make the rate of an EGR layer high so that the 
engine rotational frequency became high, even if an engine rotational frequency changes, an EGR 
layer and an air space can be formed the optimal and compressed self-ignition operation of the 
combustion reaction in a high rotational frequency region becoming easy to progress, and the 
ignitionability of a fuel improving etc. stabilized in the larger rotation field is attained. 
[0036] According to invention of claim 9, since it was made to change fuel injection timing 
according to change of the rate of an EGR layer and an air space, even if the rate of an EGR layer 
and an air space changes and the location of the boundary part between both layers changes, a fuel 
can be certainly injected into said boundary part. 
[0037] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
based on a drawing. 

[0038] The whole compressed self-ignition type internal combustion engine system configuration 
Fig. in which drawing 1 shows the gestalt of implementation of the 1st of this invention, and drawing 
2 are the top views which that engine body 1 circumference simplified. An engine 1 It has two 
exhaust valves 13 prepared corresponding to the exhaust air port 9 of two inlet valves [ 1 1 or 2 ] 
prepared corresponding to a piston 3, a combustion chamber 5, two suction ports 7 that constitute an 
inhalation-of-air path, and the suction port 7 of two exhaust air ports [ 9 or 2 ] which constitute a 
flueway, respectively, respectively, respectively. The fuel injection valve 15 which carries out 
injection supply of the gasoline fuel in a combustion chamber 5 is installed in the center of the upper 
part of a combustion chamber 5, and the ignition plug 17 which adjoins a fuel injection valve 15 and 
operates at the time of jump-spark-ignition combustion is installed in it. 

[0039] One suction port 7 and one exhaust air port 9 are connected by the exhaust air reflux path 19, 
and the exhaust air reflux control valve 21 is formed in the exhaust air reflux path 19. This exhaust 
air reflux control valve 21 and the above mentioned fuel injection valve 15, and an ignition plug 17 
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operate in response to the output signal from an electronic control unit (ECU) 23, and ECU23 
receives the input of each output signal of the crank angle sensor 25 which detects an engine 
rotational frequency, and the accelerator opening sensor 27 which detects accelerator opening 
(engine load). 

[0040] ECU23 is equipped with the combustion pattern judging section 29, the jump-spark-ignition 
combustion control section 31, the self-ignition combustion control section 33, the EGR control 
section 35, and the fuel -injection- timing control section 37, respectively, for example, is realized as a 
program of a microcomputer. 

[0041] The combustion pattern judging section 29 judges that compressed self-ignition operation is 
performed in a operating range below the number of inside low loading and middle turns, and a 
combustion pattern performs jump-spark-ignition combustion in a heavy load or a high rotational 
frequency region, as shown in drawing 3 . When judged with jump-spark-ignition combustion by the 
combustion pattern judging section 29, the jump-spark-ignition combustion control section 31 
controls a fuel injection valve 15 and an ignition plug 17, and makes jump-spark-ignition 
combustion perform, and on the other hand, when judged with self-ignition combustion by the 
combustion pattern judging section 29, the self-ignition combustion control section 33 controls the 
EGR control section 35 and the fuel-injection- timing control section 37, respectively, and makes 
self-ignition combustion perform. The EGR control section 35 changes the amount of exhaust air 
reflux which the exhaust air reflux control valve 21 is controlled [ amount ], and makes exhaust air 
flow back in an inhalation-of-air system, and the fuel-injection-timing control section 37 controls a 
fuel injection valve 15, and changes fuel injection timing. 

[0042] Drawing 4 shows the range where the self-ignition combustion to an air-fuel ratio (A/F) is 
materialized in the slash section. If the air- fuel ratio is made into Lean, combustion stability will get 
worse and an engine's torque fluctuation will become large. For this reason, a design value or the air- 
fuel ratio AFL from which the stability limitation which carries this internal combustion engine and 
can be permitted as character of a car etc. serves as the stability threshold value Sth serves as the 
Lean limitation as an internal combustion engine. On the other hand, if the air-fuel ratio is made rich, 
knocking reinforcement will increase. Thereby, the air- fuel ratio AFR in the knocking limitation Nth 
on the strength serves as a rich limitation. 

[0043] Therefore, the air-fuel ratio field surrounded to the combustion stability limitation AFL and 
the knocking limitation AFR on the strength serves as self-ignition combustion formation range. 
Thus, self-ignition combustion is materialized only in the limited air-fuel ratio range. In addition, the 
same inclination is shown also about the case where the burnt gas which consists of combustion 
residual gas or EGR gas (exhaust air reflux gas) is contained although air- fuel ratio A/F was 
explained to the example as an index which shows the rate of gas and a fuel here, and the axis of 
abscissa in drawing 4 becomes the total capacity and the fuel quantity which doubled new mind and 
a burnt gas with G/F comparatively in this case. 

[0044] Since self-ignition combustion is a low-temperature-oxidation reaction, after [ which can do 
the middle generation section ] going through a reaction beforehand, it results in the thermal flame 
which is final oxidation reaction. Therefore, if whenever [ progress / of a reaction ] is seen 
beforehand, the possibility of self-ignition combustion formation can be predicted. Drawing 5 (a) 
and (b) show whenever [ fixed time amount progress backward progress / which is a reaction 
beforehand ] to equivalent ratio (gaseous mixture concentration) and temperature in a certain flow 
and pressure requirement, respectively. Although whenever [ progress / of a reaction ] is high 
beforehand if equivalent ratio becomes large, the change inclination is loose. On the other hand, to 
temperature, whenever [ progress / of a reaction ] is so high that it becomes an elevated temperature 
beforehand, the change inclination is exponential, and it turns out beforehand with the sensibility of 
whenever [ reaction progress ] very high compared with equivalent ratio that is related with 
temperature. 

[0045] Therefore, it is effective to promote self-ignition combustion using hot combustion gas, and 
the exhaust air reflux gas (EGR gas) which made exhaust air flow back in an inhalation-of-air system 
as combustion gas is used here. 

[0046] An inhalation-of-air line when drawing 6 makes exhaust air flow back from one exhaust air 
port 9 to one suction port 7 through the exhaust air reflux path 19 is the gas distribution in the next 
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combustion chamber 5. In the right-hand side one half in the combustion chamber 5 corresponding to 
one right-hand side suction port 7, the new mind B that EGR gas A was inhaled from the suction port 
7 of another side in this left-hand side one half with new mind is incorporated all over drawing, 
respectively. 

[0047] That is, in a combustion chamber 5, stratification-ization with the EGR gas layer containing 
EGR gas A and the air space which consists of new mind B is realized, and a fuel is injected by the 
combustion injection valve 15 shown in the core C of the boundary part of each class at drawing 1 . 
In addition, in order to realize this stratification-ization, effectiveness goes up more the so-called 
tumble flow which makes it circle along the crevice which prepared the gas stream inhaled from two 
suction ports 7 in the piston crowning by forming separately by the EGR layer and air-space side. In 
addition, arrangement of an EGR layer and an air space may be made into right-and-left reverse. 
[0048] Drawing 7 indicates (c) beforehand to be the temperature distribution in the combustion 
chamber 5 in above-mentioned drawing 6 (a) whenever [ reaction progress ] with equivalent ratio 
(b), respectively, and the axis of abscissa supports D1-D2 line of drawing 6 . As shown in drawing 7 
(a), the field where a temperature gradient is large exists near core L of the combustion chamber 5 
which is the boundary part of an EGR layer and an air space. By injecting a fuel here, the equivalent 
ratio of a core becomes large like drawing 7 (b). 

[0049] Since it progresses beforehand from the field where temperature is richly [ reaction 
combustion / a fuel ] high, as shown in drawing 7 (c), since it is beforehand started in the S high 
ignition points of whenever [ reaction progress ] and there is a temperature gradient at this time, 
there is not much fuel quantity which lights first as it causes knocking. Moreover, in order that self- 
ignition may go to the field where temperature is low one by one according to the temperature 
gradient, after ignition does not serve as rapid combustion and does not generate knocking. 
Consequently, the formation load range of self-ignition combustion is expanded more to a heavy 
load side, and self-ignition operation of it stabilized more in the large area is attained. 
[0050] On the other hand, as for the fuel in a hot EGR layer, progress of a reaction is rapidly 
performed beforehand in this case by the example shown in drawing 8 corresponding, when the fuel 
in the conventional example is injected in an EGR layer. Therefore, when this is applied to self- 
ignition combustion of a gasoline, as the rich field of the fuel which is in a hot EGR layer as shown 
in drawing 8 (b) shows by E in drawing 8 (c), it will become a lifting and rapid combustion about 
self-ignition at once, and knocking will be induced. 

[0051] On the other hand, the example shown in drawing 9 corresponds to the thing in the 
conventional example which injected the fuel in inhalation air, and injects a fuel to an air space. In 
this case, as for the fuel in a low-temperature air space, progress of a reaction is not made 
beforehand. Therefore, when this is applied to self-ignition combustion of a gasoline, as the rich field 
of the fuel which is in a low-temperature air space as shown in drawing 9 (b) shows by F in drawing 
9 (c), without a reaction progressing, self-ignition will not happen and will carry out a flame failure. 
[0052] Drawing 10 is the top view equivalent to said drawing 2 showing the gestalt of 
implementation of the 2nd of this invention. The gestalt of this operation moves a fuel injection 
valve 15 from the core of a combustion chamber 5 between the suction port 7 of another side, and 
the exhaust air port 9 of another side, and changes the rate of an EGR layer and an air space 
according to an engine's operating-duty conditions while it adds and forms the inspired-air- volume 
control valve 39 which restricts inspired air volume to the suction port 7 of left-hand side another 
side all over drawing to the gestalt of said 1st operation. 

[0053] drawing 1 1 shows the relation of the amount of oxygen and engine load of an EGR layer 
which are resembled comparatively and received. If the rate of an EGR layer becomes high, in order 
that the rate of new mind may decrease, the amount of oxygen in a combustion chamber 5 decreases. 
Consequently, since the fuel quantity which can be injected in a combustion chamber 5 decreases, a 
load falls. Moreover, it is more advantageous to make the rate of an EGR layer high in low loading 
with little fuel quantity, when the ignitionability of a fuel is taken into consideration. Therefore, it is 
necessary to change the rate of an EGR layer and an air space according to a load. 
[0054] Drawing 12 is the gas distribution in the combustion chamber 5 in the time of low loading. 
By closing the inspired-air- volume control valve 39 in the time of low loading, and making it 
feeling, the amount of the new mind B introduced from the suction port 7 of another side decreases, 
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the amount of the ERG gas A introduced from one right-hand side suction port 7 all over drawing 
corresponding to this increases, and the rate of an EGR layer becomes high compared with said 
drawing 6 . 

[0055] Drawing 13 is the gas distribution in the combustion chamber 5 in the time of a heavy load. 
While making full open the inspired-air-volume control valve 39, the rate of an EGR layer is made 
small by making small opening of the exhaust air reflux control valve 21 . 

[0056] The fiiel G injected by the combustion injection valve 1 5 in the gas distribution in the time of 
the heavy load with which drawing 15 showed the fuel G injected by the fuel injection valve 1 5 in 
the gas distribution in the time of the low loading which showed drawing 14 to drawing 12 to 
drawing 13 is shown, respectively. Fuel G is injected by the boundary part of an EGR layer and an 
air space also in any. Loose self-ignition combustion can be realized without self-ignition ! s being 
performed one by one for the same reason as the gestalt of the 1 st operation mentioned above by this 
using the temperature gradient, and causing knocking by it. In addition, Fuel G has the rich field 
shown by g for a core, and its field of the perimeter is a little rich. 

[0057] Moreover, like drawing 14 and drawing 1 5 , in order to inject Fuel G into the boundary part 
of an EGR layer and an air space, it is required to change fuel injection timing. On low loading 
conditions, fuel injection is performed near the top dead center in the second half of a compression 
stroke. Near a compression stroke top dead center, since back pressure is high and the 
accomplishment force of the fuel spray is suppressed, compact gaseous mixture is formed near the 
fuel injection valve 15 like drawing 14 . At the time of low loading with little injection fuel quantity, 
such compact gaseous mixture is advantageous in order to promote ignition. 
[0058] On the other hand, on heavy load conditions, fuel injection is performed at an early stage 
compared with low loading conditions. Since back pressure serves as low conditions in performing 
early injection, the accomplishment force of the fuel spray becomes large. Consequently, gaseous 
mixture is formed in the location distant from the fuel injection valve 1 5 like drawing 15 . Early 
injection is advantageous also in order to promote diffusion of a fuel on heavy load conditions, since 
there is much injection fuel quantity. 

[0059] The fuel injection timing to an engine load is shown in drawing 16 . The tooth lead angle of 
the fuel injection timing is carried out, so that a load becomes high, thus, by [ of an EGR layer and 
an air space ] it being comparatively alike, and responding and changing fuel injection timing, when 
load conditions change, a fuel can be injected into the boundary part of an EGR gas layer and an air 
space, and a compressed self-ignition fuel can be formed. 

[0060] Next, the gestalt of the 3rd operation is explained. Although the configuration of the gestalt of 
this 3rd operation is the same as that of the gestalt of the 2nd operation shown in said drawing 10 , it 
responds to an engine rotational frequency. It differs from the gestalt of the 2nd operation in that an 
EGR layer and an air space are changed. And also in this case, fuel injection timing is changed so 
that a fuel may be injected into the boundary part of an EGR layer and an air space. 
[0061] drawing 17 receives the engine rotational frequency in specific crank angle conditions — 
whenever [ reaction progress ] is shown beforehand. Since the real time when a reaction progresses 
beforehand decreases so that an engine rotational frequency becomes high, whenever [ reaction 
progress ] falls beforehand. This shows that the ignitionability of a fuel gets worse like high rotation. 
Therefore, it is more advantageous to make an EGR layer high in a high rotation region, in order to 
promote ignitionability. 

[0062] Thus, while changing the rate of an EGR layer and an air space according to an engine 
rotational frequency, by changing fuel injection timing, when an engine rotational frequency 
changes, a fuel can be injected into the boundary part of an EGR layer and an air space, and 
compressed self-ignition combustion can be formed. 

[0063] Drawing 18 shows the rate of the EGR layer and air space to an engine load and an engine 
rotational frequency. By low loading, higher rotation enlarges the rate of an EGR layer. Drawing 19 
shows the fuel injection timing to an engine load and an engine rotational frequency. By low loading, 
higher rotation carries out the lag of the fuel injection timing. This is for the boundary part of an 
EGR layer and an air space to approach a fuel injection valve 15, so that the rate of an EGR layer 
becomes high, as mentioned above. 

[0064] Drawing 20 shows the formation range of compressed self-ignition combustion. According to 
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low loading, by the compressed self-ignition combustion zone by this example when higher rotation 
enlarges the rate of an EGR layer, the range surrounded as the continuous line is expanded by the 
low loading and heavy load side compared with the conventional compressed self-ignition 
combustion zone surrounded with the broken line, respectively, and is expanded more to the high 
rotation side also about the engine rotational frequency. 

[0065] Drawing 21 is the top view equivalent to said drawing 2 showing the gestalt of 
implementation of the 4th of this invention. The gestalt of this operation has formed the septum 41 
extended a little from the connection of the exhaust air reflux path 1 9 from opening of a combustion 
chamber 5 to the upstream in two suction ports 7 while connecting the exhaust air reflux path 19 also 
to the suction port 7 of left-hand side another side all over drawing to the gestalt of said 1st operation 
in the exhaust air port 9 of another side of this left-hand side. A fuel injection valve 15 is the center 
of a combustion chamber 5 like the 1st example. 

[0066] Drawing 22 is the gas distribution in the above-mentioned combustion chamber 5 in the 
gestalt of the 4th operation. Since exhaust air flows back to the path on the right-hand side of a 
septum 41 and ERG gas A is introduced into it by one right-hand side suction port 7 all over 
drawing, an EGR layer is formed in the location which met the right-hand side wall all over drawing 
in a combustion chamber 5. Moreover, since exhaust air flows back to the path on the left-hand side 
of a septum 41 and ERG gas A is introduced into it by the suction port 7 of left-hand side another 
side all over drawing, an EGR layer is formed in the location which met the left-hand side wall all 
over drawing in a combustion chamber 5. And the new mind B is introduced into the central part 
pinched by the EGR layer on either side, and an air space is formed in it. In addition, even if 
arrangement of an EGR layer and an air space is reverse, it is good. 

[0067] Drawing 23 shows the fuel G injected by the combustion injection valve 15 in the gas 
distribution shown in drawing 22 . It has the nozzle to which it points into a boundary part on either 
side, respectively, and the fuel injection valve 15 in this case can inject Fuel G into the boundary part 
of an EGR layer and an air space by this. In addition, even if it does not have the nozzle to which it 
points into a boundary part on either side in this case, it does not matter even if it is the injection 
valve of the usual diffusion mold. 

[0068] Also in the gestalt of the 4th operation, although the boundary part of an EGR layer and an air 
space changes to right and left when [ at which it described above ] the opening of the exhaust air 
reflux control valve 21 is controlled by the service condition and the rate of an EGR layer and an air 
space is changed, it becomes possible easily by changing fuel injection timing to inject a fuel into the 
boundary part of an EGR layer and an air space. 

[0069] Drawing 24 is the whole compressed self-ignition type internal combustion engine system 
configuration Fig. showing the gestalt of implementation of the 5th of this invention. To the gestalt 
of the 1st operation, there is no gestalt of the exhaust air reflux path 19 and 21 exhaust air reflux 
control valve of this operation, and it has added the adjustable valve timing device 43 over an 
exhaust valve 13, and he is trying to form an EGR layer and an air space by changing the closing 
motion timing of an exhaust valve 13. the adjustable valve timing device 43 — for example, 
electromagnetism -- electromagnetism with a coil — a drive valve system may be used and a 
mechanical well-known good fluctuation valve system may be used. The fuel injection valve 15 is 
installed in a suction-port 7 side. 

[0070] drawing 25 (a) - (d) — like an inhalation-of-air line — from — the gas distribution of about 
four lines even like an exhaust air line is shown. It becomes the air space into which it became the 
EGR layer into which the exhaust air from the exhaust air port 9 flowed [ the new mind from a 
suction port 7 ] in the combustion chamber 5, respectively since both the inlet valve 1 1 and the 
exhaust valve 13 were open like the inhalation-of-air line of drawing 25 (a), and EGR gas A was 
introduced for the one half by the side of the right-hand side exhaust air port 9 all over drawing in 
the combustion chamber 5, and the new mind B was introduced for the one half by the side of the 
left-hand side suction port 7. Near the top dead center of the compression stroke of drawing 25 (b), a 
fuel is injected into the boundary part of an EGR layer and an air space by the fuel injection valve 
15, and after carrying out self-ignition combustion, the expansion line of this drawing (c) shifts like 
the exhaust air line of this drawing (d). 

[0071] The exhaust air line has carried out the lag of the closed stage of an exhaust valve 13 enough 
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behind the top dead center (TDC) to this property in the time of the jump-spark-ignition combustion 
which drawing 26 (a) is a valve-lift property in the time of compressed self-ignition combustion, and 
is shown in this drawing (b). Thus, jump-spark-ignition combustion and compressed self-ignition 
combustion are realizable by changing the closed stage of an exhaust valve 1 3 according to the 
adjustable valve timing device 43. 

[0072] Drawing 27 (a) and (b) show the gestalt of implementation of the 6th of this invention. 
Although the gestalt of this operation was shown in said drawing 24 , and the closed stage of an 
exhaust valve 1 3 is delayed according to an adjustable valve timing device and it forms an EGR 
layer and an air space like the gestalt of the 5th operation, it changed the closed stage of an exhaust 
valve 13, and has changed the rate of an EGR layer and an air space while moving a fuel injection 
valve 1 5 to a suction-port 7 side to the gestalt of the 5th operation. 

[0073] Both drawing 28 (a) and (b) show the valve-lift property in the time of compressed self- 
ignition combustion. This drawing (a) makes high the rate of the EGR layer by installation of EGR 
gas A, as the lag of the closed stage of an exhaust valve 1 3 is further carried out to an inhalation-of- 
air bottom dead point (BDC) side to the case of drawing 26 (a) and it is shown in drawing 27 (a). On 
the other hand, drawing 28 (b) makes the rate of an EGR layer low, as the tooth lead angle of the 
closed stage of an exhaust valve 1 3 is carried out to an exhaust air top dead center (TDC) side and it 
is shown in drawing 27 (b) to the case of drawing 26 (a). 

[0074] Thus, by controlling the closed stage of an exhaust valve 13, the rate of an EGR layer and an 
air space can be changed and the compressed self-ignition combustion by the large operating range is 
attained. 

[0075] Moreover, it becomes possible, even if it changes, since the fuel injection valve 15 is installed 
in the suction-port 7 side when the boundary part of an EGR layer and an air space is located in a 
suction-port 7 side like drawing 27 (a), or when it is located in the exhaust air port 1 3 side like 
drawing 27 (b), to inject Fuel G into a boundary part by changing fuel injection timing, as said 
drawing 14 and drawing 1 5 showed. That is, like drawing 27 (a), a fuel is injected near [ where the 
back pressure in a combustion chamber 5 is high when the boundary part of an EGR layer and an air 
space is close to the combustion injection valve 15 ] a compression top dead center, and like drawing 
27 (b), when the boundary part of an EGR layer and an air space is separated from the fuel injection 
valve 15, fuel injection is performed at an early stage rather than the case of drawing 27 (a). 
[0076] Drawing 29 is the top view equivalent to drawing 2 showing the gestalt of implementation of 
the 7th of this invention. The gestalt of this operation inclines so that the gas flow in a combustion 
chamber 5 may serve as a swirl style in which the connection direction over the combustion chamber 
5 of two suction ports 7 circles to a hoop direction in accordance with a wall. In addition, a helical 
port may be used instead of making a suction port 7 incline. 

[0077] Drawing 30 shows the gas distribution in a combustion chamber 5. In the EGR layer into 
which EGR gas A was introduced, the side which touches the piston 3 by the side of the drawing 
Nakashita section serves as an air space into which the new mind B was introduced for the upper part 
side. In addition, vertical reverse is sufficient as arrangement of an EGR layer and an air space. The 
combustion injection valve 15 is arranged in the central upper part of a combustion chamber 5, and 
has injected the injected fuel G into the boundary part of an EGR layer and an air space. In this case, 
the combustion injection valve 15 is near the compression top dead center where the piston 3 went 
up most, and is turning almost horizontally and injecting all over drawing, and becomes possible 
[ injecting a fuel into the above-mentioned boundary part more certainly ]. 

[0078] In order to stratification-ize an air space and an EGR layer up and down, as shown in drawing 
31 (a) and (b), achievement of each inlet valve in a combustion chamber 5 which opens and closes 
two suction ports 7 is attained by changing the stage used as open. That is, an EGR layer is formed, 
EGR gas A is introduced into the lower part side of a combustion chamber 5 like drawing 30 , the 
new mind B is continuously introduced by valve opening of the inlet valve by the side of the suction 
port 7 of left-hand side another side in drawing 29 , and an air space is formed in the upper part of an 
EGR layer because while is connected and the exhaust air reflux path 1 9 opens previously die inlet 
valve by the side of a suction port 7. 

[0079] Drawing 3 1 (a) is long compared with the thing of this drawing (b) in the valve-opening time 
amount of the inlet valve of the side which forms an EGR layer, shortens valve-opening time amount 
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of the inlet valve of the side which forms an air space, and makes [ more ] the rate of an EGR layer 
than drawing 3 1 (b). 

[0080] In addition, contrary to drawing 30 , the lower part side which touches a piston 3 is made into 
an air space, and an upper part side may be made to become an EGR layer by opening previously the 
inlet valve by the side of an air space, and opening the inlet valve of an EGR layer behind. 
[0081] Moreover, stratification-izing with an EGR layer and an air space is possible also for 
changing the stage when two inlet valves serve as open, without forming a swirl style in a 
combustion chamber 5. Furthermore, forming a swirl style can also carry out [ stratification ]-izing 
of an EGR layer and the air space, without changing the stage when two inlet valves serve as open. 
[0082] In addition, the boundary part of the EGR layer and air space in the above-mentioned gestalt 
of each operation is equivalent to the large field of the temperature gradient in a combustion 
chamber. For this reason, the same effectiveness is acquired even if it injects a fuel to the large field 
of the temperature gradient of a combustion chamber only by the air space, without forming an ERG 
layer. 

[0083] Generally, in a combustion chamber, since heat is emitted outside from a wall, the 
temperature gradient near [ this ] a wall becomes the largest, therefore, the thing for which a fuel is 
injected near [ this ] a wall — near a wall — a fuel — being rich — becoming — this fuel — self-ignition 
is started in the large field of a rich temperature gradient, self-ignition is carried out one by one 
toward the field where temperature is low from here, and it becomes loose combustion. Thereby, 
knocking by generating of rapid combustion is prevented. 

[0084] In order to form the large field of such a temperature gradient, it is further effective by 
forming a swirl style in a combustion chamber. Drawing 32 (a) is shown by the case with the swirl 
which shows change of the temperature gradient ranging from the core to a wall of a combustion 
chamber as a continuous line, and the case where he has no swirl which shows with a broken line. 
Since heat escapes outside by the revolution style to which the direction in with a swirl meets a wall 
according to this, knocking by generating of rapid combustion is prevented because a temperature 
gradient injects a fuel near [ this ] a wall and makes this neighborhood fuel Rich greatly therefore 
near a wall, as shown in this drawing (b). 

[0085] Moreover, as shown in drawing 33 , a central part is held more at an elevated temperature, 
and forming crevice 3a in a piston crowning for the configuration of a piston 3 can also enlarge the 
temperature gradient near a wall. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole compressed self-ignition type internal combustion engine system 
configuration Fig. showing the 1 st operation gestalt of this invention. 

[Drawing 2] It is the top view which the circumference of the engine body in the compressed self- 
ignition type internal combustion engine of drawing 1 simplified. 

[Drawing 3] It is a combustion pattern property Fig. to the service condition in the compressed self- 
ignition type internal combustion engine of drawing 1 . 

[Drawing 4] It is the explanatory view showing the range where the self-ignition combustion to an 
air-fuel ratio (A/F) is materialized. 

[Drawing 5] Beforehand, it is a property Fig. whenever [ reaction progress ], and the thing [ as 
opposed to equivalent ratio in (a) ] in self-ignition combustion and (b) receive temperature. 
[Drawing 6] It is the explanatory view showing the gas distribution of the combustion chamber in the 
gestalt of implementation of the 1st of this invention. 

[Drawing 7] In the gas distribution of drawing 6 , they are the temperature (a) of the combustion 
chamber at the time of injecting a fuel into the boundary part of an EGR layer and an air space, 
equivalent ratio (b), and the explanatory view showing (c) whenever [ reaction progress ] 
beforehand. 

[Drawing 8] In the gas distribution of drawing 6 , they are the temperature (a) of the combustion 
chamber at the time of injecting a fuel in an EGR layer, equivalent ratio (b), and the explanatory 
view showing (c) whenever [ reaction progress ] beforehand. 

[Drawing 9] In the gas distribution of drawing 6 , they are the temperature (a) of the combustion 
chamber at the time of injecting a fuel to an air space, equivalent ratio (b), and the explanatory view 
showing (c) whenever [ reaction progress ] beforehand. 

[Drawing 10] It is the top view equivalent to drawing 2 showing the gestalt of implementation of the 
2nd of this invention. 

[Drawing 1 1] the thing concerning the gestalt of the 2nd operation — it is — EGR — it is 
comparatively alike and is the correlation diagram of the amount of oxygen and load to receive. 
[Drawing 12] It is the explanatory view showing the gas distribution of the combustion chamber in 
the time of the engine low loading in the gestalt of the 2nd operation. 

[Drawing 13] It is the explanatory view showing the gas distribution of the combustion chamber in 
the time of the engine heavy load in the gestalt of the 2nd operation. 

[Drawing 14] It is the explanatory view showing the fuel distribution in the time of the engine low 
loading in the gestalt of the 2nd operation. 

[Drawing 15] It is the explanatory view showing the fuel distribution in the time of the engine heavy 
load in the gestalt of the 2nd operation. 

[Drawing 16] It is a fuel-injection-timing property Fig. to the engine load in the gestalt of the 2nd 
operation. 

[Drawing 17] an engine rotational frequency is received with respect to the gestalt of the 3rd 
operation — it is a property Fig. whenever [ reaction progress ] beforehand. 

[Drawing 18] It is the explanatory view showing the EGR layer rate to an engine load and an engine 
rotational frequency. 

[Drawing 19] It is the explanatory view showing the fuel injection timing to an engine load and an 
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engine rotational frequency. 

[Drawing 20] It is the explanatory view having shown the compressed self-ignition combustion zone 
at the time of changing an EGR layer rate and fuel injection timing according to an engine load and 
an engine rotational frequency as compared with the conventional thing. 

[Drawing 21] It is the top view equivalent to drawing 2 showing the gestalt of implementation of the 
4th of this invention. 

[Drawing 22] It is the explanatory view showing the gas distribution of the combustion chamber in 
the gestalt of the 4th operation. 

[Drawing 23] It is the explanatory view showing fuel distribution of the combustion chamber in the 
gestalt of the 4th operation. 

[Drawing 24] It is the whole compressed self-ignition type internal combustion engine system 
configuration Fig. showing the 5th operation gestalt of this invention. 
[Drawing 25] It is a four-cycle stroke Fig. in the 5th operation gestalt. 

[Drawing 26] It is a valve-lift property in the 5th operation gestalt, and (a) is a thing in the time of 
compressed self-ignition combustion, and (b) is a thing in the time of jump-spark-ignition 
combustion. 

[Drawing 27] It is the explanatory view showing the gas distribution of a combustion chamber and 
fuel distribution in the gestalt of the 5th operation, and, as for size and (b), the rate of an EGR layer 
is [ the rate of (a) of an EGR layer ] the thing of smallness. 

[Drawing 28] It is the valve-lift property Fig. showing the gestalt of implementation of the 6th of this 
invention, and, as for size and (b), the rate of an EGR layer is [ the rate of (a) of an EGR layer ] the 
thing of smallness. 

[Drawing 29] It is the top view equivalent to drawing 2 showing the gestalt of implementation of the 
7th of this invention. 

[Drawing 30] It is the explanatory view showing the gas distribution of a combustion chamber and 
fuel distribution in the gestalt of the 7th operation. 

[Drawing 31 ] It is a valve-lift property in the 7th operation gestalt, and, as for size and (b), the rate of 
an EGR layer is [ the rate of (a) of an EGR layer ] the thing of smallness. 

[Drawing 32] A temperature gradient property Fig. [ in / in (a) / a combustion chamber ] and (b) are 
the equivalent ratio property Figs, at the time of injecting a fuel to the large field of the temperature 
gradient of (a). 

[Drawing 33] It is the sectional view showing the piston configuration for forming a temperature 
gradient in a combustion chamber. 
[Description of Notations] 
3 Piston 

5 Combustion Chamber 

7 Suction Port (Inhalation-of-Air Path) 

9 Exhaust Air Port (Flueway) 

1 1 Inlet Valve 

1 3 Exhaust Valve 

15 Fuel Injection Valve 

19 Exhaust Air Reflux Path 

41 Septum 

A EGR gas 

B New mind 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 11] 
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[Drawing 17] 
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[Drawing 18] 
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[Drawing 23] 




[Drawing 21] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/29/2006 



JP,2001-214741,A [DRAWINGS] 



Page 11 of 15 




[Drawing 24] 
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[Drawing 29] 
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(57) [SfU 

msistiij^ 1 9 zm&tZo c h 7 ^ 

Qnmmj&tz> 0 e g R*tssuii:o«i?aj»t4iB 




1 

trx h ><DE.mwmfc & QtrnzmmPwrnG 
m s b*a LTmmz&z&ms B»A3rt8M£ 

buIb^^«w#^ <t o emsrWJ&T s c t ttz 
©^wa^T^c .t^mt-rsfi^ i tBi£©JE*8 

SSU BfUB-^o^ii^^iSTSf^affiS-e-S c £ 
1 T 2 fB«©ffiflli Bi««lo 

znrcr.^<Dwn#<Drmmzmmcm%t>*trcc tit 

mm 1 T £fH*JS 3 8Bic©ffifci i B» Ai!»tiHo 

mntm 5 ] $m#©$i$i8£$m±M£©i&stfT 
s^y^mmzmfeu £<D*->^y7mm*ic, m 

2 i B3s©jEft g 3#*5£rt 

HufB#iiJLfc-73<DjiSS£, gmilSSK-JStf 
&SfTS$MjIiftffi&©fl!!^£&iitU fluSB-^oiiSS 

6 c t znm t+% imm 2 e 

Bf»#87] «Hftffi*«K<ft«liif, EGR«©8U 
£;H^T3Cfc*i^fcTSW*fli2*^L6©Vvf 

ft* fclE«©EEtt@ BS AaSAiOTHo 
[M#58] BHgfa&tfft<&«B£, EGRi© 

■fn**fc:aB«oEttiBa^rt«s«i8. 
c»«5i 9 ] e g r m t $*ui t <Dm&Dmttc& 1; 

COO 0 1] 

CJ8WOJB-r5ftfB»»] c©«WH\ Jltt£lcft&& 

mmmtzimmMftZffiz., m x h y©ffi&gmatc 

B«*Srt*»HlcllB-rS- 
[000 2] 

[«£#©&«] # v v yfiimmoismmz&gt % tc 
■%fl±-r*¥ffi«%ienT^*. L^tft^e. ft*© 
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*?&«*Srt«WB?tt, ffiflUtfcU-VftT**:, « 

[0003] c<D&?*mffifem.<»mvzmim-ti't> 
zmitzv-yittz&WjtLT, nmw 7-33 2 1 

10 jkicit^sfc, Miawsffiffc-eTtc, £oy->& 

[0 0 0 4] fcCSAV eB*jW88tt«\ S*JtO»» 
20 [0 0 0 5] *fc, fl£&ffijIlK%**LT2»J8Jt*y- 

[0006] ttmikmmicis^xmnvm'X&it&g 

tZftffit LT, ee*T*{i#P ff W 1 l- 1 82 2 4 6f 

^ic> iSsosf^ism^{C3iAbT~>yy^F , 9(os 

[0 0 0 7] 

K9ia<IRRLJ:3fcT38BH L*»Lft*«6» ±IBL 

fefi£*©rt«s«H"ett, 5"jy^K*aosP» (eg 

R**X) fcWATSSMteao-tVSfc©©, «8tt, 
«AS«+£i««*nS©"P, iSS©EGR**7.(cJ:5 

[0008] cnicwu E G R-*rx«t»fcj!H 

40 *«««T*J:3fcbfcli^fctt, E R G ^X<t>©K8*« 
?l*®iiTSHi:^So 

[0 0 0 9] ^CT% c©»Wti, JEt^aiElEBKTy 

y*y?*f££.t<&2>£ t%< &Bm'X&zm±z-&% 

£tZmft£LX\,^ 0 
[0 0 10] 

[Sgg£Jg&T3fci{>©3Mig] W8BB«%»«T*fci6 
50 W©iS^«*SBtf^LT««*«S£Et6aBi|I^Srt 



(3) 

3 

«a8it*j^T\ tmmmfticisv 

[0 0 11] £©±5&«$©ESSgE«ASf«ilS 

^KJ&WIM&SftS. C©k*iB£43Etffc5fci&E, 
«8JE*jW « AO«**K*B4*Rtt» / -v * > 

E«o T«* i B**tf ffl*©ffilMH*fcitA/eV'> < It 

[0 0 12] W#*2©£9iti\ M$g 1 ©fgW©«$ 

nTWE«WSfca«[«-iifc»«*^trE G RSk, R 

g|5#-efc5#f$kbTfc5o 
[0 0 13] ±B*#fcJ:ntf, Sfifil©EGRJikffi 

afloat fcoswas^KjWR^wsn*. 

[0 0 14] W#E3©5SWtt, »*S 2 

^Bt-ssii^a-rsspfaiaBiBcflwiifettab, 20 

!8E-£©«jOU»*ST8BR*^Stf 5»Sk bT 

[0015] ±aa*j8Ej:ni£, *«#swg»bm**» 

HSBftSrtt E G Rif tt#Oift«GWK*&M: 
[0 0 16] »*K4©»Wtt» ll#«3©^©^ 

(cfc^r, -o©®Mjissfc^jSbr ; e-n ; en^^e.n 

fcro©»to#©ifliS»!fc«SEgfce>#fcfllJSk bT 
fe5o 30 

[0017] ±mmmcxrtn, mmm^mnomx 
MitmLvmTJWtiffiSK-ftu we, 

^Wb>«fc«XU *©±E, &E*ALfc>ff 
X*^A bT EGRlt £M« t <Dj&mittm% t ft 

[0 0 18] lf#9t5 089i& »*S2©»W©«llS 

*k U #^fcJ:tfRj^#«EiB^TV>5*-^7 
y^lHBI*WeU C©*-^-y7TB«*E, <0fcMaS 40 

[0019] ammcztia, *-*7-vmm* 
e, trxh^tfrfM-sck-e, eK3uis&fre>s?rtttf, 

sw*5j:tf e g R»£^nen«tSo 

[0 0 2 0] »*«6©^tt, H*^2©5IW©«}fiK 
Efcl^T, K50i«Srt*-O©)iBK»aiJ"r5Hlfi*H 
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[0021] ±«PWiicj:ntf, ftfttatttiiis 

Ka«[«n, cftK*9iiffl«SrtEEGRj»WB** 
tu flfi^©as§^6»ti»TM7bW^t*A^nrsm» 

*»J*i**»frfctt, EGRJlkSSaiMfcCdHift:*^ 
Sk&£<> 

[0 0 2 2] m&MW&m* H**2ft^L60V 
k\ EGR»©§J£*ffi<-rS*lJ8kl/ti&S. 

[0023] EGRji©»&^a<ask» sasasui 

nEffi^«8^Ei«»7?#s«s«««* / >-r*fci6» « 
Kft»^ffiT-rs. sit. tmogik&zmmLtcmt 

EH\ «R*3W^aifHtt*?fefci:, EGRE©ffl££* 
[0 0 2 4] ««JS8©I8W«, «WW2*V*L7©1^ 

k\ EGRH©fj^*«<-r*«iakbT**. 
[0025] mBiafayiK<ft««^ rasaww 

3« cm, ftBfs«£« ^©^Att^fkfS c t 
%S«bTV>5o LfttfoT, HBRO^ttSflBt-r* 
fc»EI4, E G RJB©fA|-&*fiS< Lft^SmffJ"?**. 
[0 0 2 6] a»*3fi9©IEWtt» f»#3S2&^b8©^ 
fn*»©«W©*lSEfeV^T, EGRSkSm*k©fJ 
^KffcfclSCTjlBW»WII««<t«-&*«l«fc bT 

[0 0 2 7] ±K*jSE«fcntf, EGRjfk^SUlk© 

w&fttgftrsk* M«ffls©«i?a5»©ffiHt.a£ft: 

U cnE»lSLT«fii«W«f»J*a{fc*Hi:SCk-e, 
^S^oafc^tfStl&EaStiS. «*fcf, JE*t 

ttiST'&WEtf ^©t\ j(8s««©wR*^«i* e»n 

SCkfrfc* ^«*f#^3fiEsufE^W^*^^^n 

Efl!aw*f*ff 5 k, BEifi* vm^vmx'&zrctb. 
mwmow&tntizi* < ^ 0 , bfc*^Tc©»^E 

W^k^rSo 
[0 0 2 8] 

E* 0 WBflHftSrt©«^»*iBJ|l*UT««*«« 
E»iB»*^rt«S«HEfeV^T, HutB^MSrttcJJlt 
i»SS^EA^#i/^EHu8S^i«W#E J: 0K«« 
««-r5<t3Ebfc/-ci6, iBA4lE©**«/^««J!P6ffl 
e©e«/^^kM^g3*A^*W, Sitt^ilBft 
E J: § 7 y *v9X£&m±lr 5 d k^T- f , * 0 



5 

[0029] w#mz0BmKxwi % m&mt&±n 

E G R«fcfijafllOSa»fc©»ff«B»K:jl8fi%«irt- 

u n.mi%&tc m£ttm±t zct& 
■ear, *ojcv«i«BKT^bfcaB»jwiiBft*ft 10 

IB*** Ci: 

[0 0 3 0] tt2&B3©fWJk:J:*Uf, »SuSB*ro 
Sit, -£©R*SII&K:, ff«CUMc-««Wr«8F 

%iiUT-SOK«iB*^«SlftSe#XSnTE G R 
[0031] »*9j40aWK«kntf, -0«DKMii«S 20 

[0032] is*«5©^tcckntf, m^mwrnm 
m%±%M:mmtfiw®¥t lx, mfffi&ztm 

tZttWC SMGiK*^»**iaaf[«-&TEGRJi 

If EG RSZZn^ftBl&tZC tftXZ So 
[0 0 3 3] tt*E6©»fPHc.}:*lfcf, 

kmc, mmmc-^mmtmnmrnm^m^ 
e>jnaiSK^A$nTEGRis*^-r5i:i:«.fc> as 40 

So 

[0 0 3 4] IS#Jli7<*)fgWf<:<fcttf£, WMtttfllK 
4*1*2, EGRjeottefcfflK-rSJ^fcLfcfca, 

Tfc, ECR«fc£mJifc£«®EJfcj£-rSi:£tfT'£ 
T, J:»)l£^ft?Sfii«K:^TSJ£LfcffiltiB«jWi 

[0 0 3 5] IS*«8©^WtcJ:n^ «l80fEIS[3b^ 50 
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<ft»B2* EGRB©i"J^%*<1'«J:9lCtfefe 

»*tt«*rt±-r*ft«f» •■HUsBbWeftLTt, EG 
RmtQWatttmmicBtfitZcttfXZX, J: OIK 
v^SIEfiR«lci3V^TSSbfcElteB«iW«E*raifti: 

[0 0 3 6] »#«9©58WK:«tnfcf, EGRi^f 

oicLtttbs EGRBt^nrntcDm-B^mtLx. 

[0 0 3 7] 

[0038] 0 1 t*. c ommcom 1 ©^»©»si*^ 

"i-BEttiBH^SrtfiaiHO^tS/^^Afll^H, 02 
J**[#-b9, -OOfM^- h 7 {C*t£LT*4V?n 

#i 5icmhX'Xft&!kmmictt®?z>&'X-77? 
1 7*^B?nT«/^o 

[0 0 3 9] h 7 t-^Ot*«sK- h 9 

tit. gMKKffiii&l 9(C«toT^?n, Sf^SiJffii 

ssi 9tc«, »^)ifiit*jffli#2 liwenti^. c 

2 lfcJ:tfMfBLfd£tt«l##l 5, 
7 (is tfMWa-f h (ECU) 2 3fr 
&0Htfjft#*3ttTfls»U E C U 2 3ti> $WIhI$k 

& umnm *tkmz>7t*.Mm*.yv2iv>& 

[0 0 4 0] ECU2 3&, jK«^*->W3e»2 9, 

xm&xm&mwm k aB*^«««Bi»»3 3, e 

GR3ifJ8PaS3 5feJ:tf«SS*i*«fJBiSMB»3 7^nf 

[0 0 4 1] ji«y^-yflJS*2 9tt, 03(c^-Tct 

JBE»SB*5WitK*fTV\ i^ft^$fc(iiS@ea^{c*3 
V>T ^?Ej&«£flS«*fT 9 «t 5 «BK/^->*tiJ«r *o 
'MlE£.'X®}k%m®3 lit. «B»/^->PJS*2 9K 

5, £A77**1 7*Sfl»LT^?6^iiW8tt«:ffto-e-» 
-35fiB**<a««il»»3 3tt. «Mft/^->*>B£»2 
9fcJ:oTaB*j»dffl»fc«J££ftfc*:#fc, EGR$iJ 
®a53 5fe«ktfjK««Ml$«B»Jffiia53 7 ZZtlZtlM® 
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LTBB»;WBfc*fTto"&5. EGR*I»»3 5«, ft 

m3i«t»#2 i*j>j»bT»«%«^taai?-&5 
sManu«XKu «8«m)wiw»W3 7tt«i3i*« 

[0 0 4 2] 04 14, ffiJBJt (A/F) KttTSgB* 

ff*$3£fiHff^$SlfflBffttSthi:4**j|ISJtA F L 
SWB»NtMc*tt*$iIltA F Rtf U y^EHi:* 

So 

[0 0 4 3] LfctfoT, jUjaMBWAFLfcyy 
*>^S!filSSAFRTBISn*ffi«itia«*^ §33g 
^«8jfeS4KHi:4*. gB*«&(4ll 

XfcjBffifcOffl^fcgVTigflti: LT2«Jt A/F *«lc 
B9fl LTct>\ mffi.&#Z&ZMt EGRA'X 

£©flJ£G/F£&So 

[0 0 4 4] gB*«&te, ffiig&ftEfST-fcSfc 
0 5 (a) *5«fct/ (b) 14, &SJI2)£fffc:*5^T, - 

-mfamm^m^mmm, ant as^aa 

*t<£S£, ^5£©itJg&tf&<ftoT^S#, * 

[0 0 4 5] LfctfoT, «ffl<0«tt#X%ffi-3Ti3 

^i:UT»a*«S[3fifc:aa[*^fc»«iliS^X (E 
GRtfX) fcfJflll/tVSo 

[0 0 4 6] 06 {4, h 9 *»6Sf«Jii« 

aSS 1 9 *»T-*©K«#- h 7 fc»««K«£-£fc 

t-£{i)©-?j©km#- k 7 KWiS'r **stt^ 5 loan 

^m^lCim^Lt t fe fC E G R #7. A tf, H£flliJ¥ 

[004 7] T&*>-&, ^M5rtfCt4, EGR**XA 
*S€rEGR#x*i:» i&rf[Bfre>ftS£^5/Ii:cDj£g 
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&oTfiS!ll]£i±S, l^S^TVl'gitfc, EGRJMJ 

S» ft*5, EGRJifc2«JH©EBtt;te&a!fc:LTfcJ: 

[0 0 4 8] 0 7 {4, ±EB6fcfctf*«Hftg5rt0iB 
(a) £BJt (b) TOSJiglfc (c) 
10 ^^n^n^LTfct), ttMtfH6QDi -Da S£fc*f 
f&l/CV**. 0 7 (a) Kg** *3fc, EGRflfc£» 
S ©^WS5»T-fe 5 Jgftg 5 © L ftifi fc ttjUH) 
E#** ^««*n^Et So C £ fc«R*W«- 5 C 
X\ 07 (b) ©*5fc'f , '&»©S*Jt*^#<ftS. 

[0049] ^fotrnmis wiw u >y fwoiw 

*MKttfr&&BlTV'<©-e, 07 (c) (c^f-J;? 
tc, ^aat«SOKv^»i»aasj«TIB6Sn, c©£ 
*SA*9Gtf£ s fc* t s iBiii /y * 

[0 0 5 0] CtifcWU 08fcjjrf0!K4, Sf^JfctS 
ItS, «8*EGR«fc*i*Lfc«£fc#JS-r5ti© 

K*RiS©3i»Wft>n*. ifttfoT, cn**yy 

y©eS@^^(c)ifflLrc^(c(4, 08 (b) fCSs 
30 f <k 9{CiSS©E G RSfcfeS»©'J yfSIHW, 
08 (c) t*j^SET*^-TJ:9fC, -JS{cgB«^ 

ecu ftttftjKttfcttt). 

3o 

[0051] i9icitw, ee^wcfeits, 

©^mffta^S^f4, ^Sf5©JiS^ft?nftv>o L 
fc^oT, chftjjy U >©iB«jWI!B»lci8fflbfc« 
&ctt % 09 (b) {c^-Tcfc9(c{gS©Sm«lcfeS^ 
40 »©Uvf-»««*^ 09 (c) fC*3ttSFT^1-<fc9 

5o 

[OO5 2]0 1Ot4, C<DmW<D%2<Dnffi?>BM* 
Tfit, mfIE02&ciBS-fS¥ffi0T'&So c©^S!i©Jg 

©iRMd?- h 7 tcB&ft£HII?*0«ttSm]ft 3 9 * 

iiiDLTSitsttt^, ^«w#i s*mkw.s<t> 

OBBlc»»S-&, «IBoatKft«f*ftK«i;, EGRS 
50 fc2*Wi:©ffl^£«{bS-es«»©T?a55. 
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[0053] 01 ut. EGRmomsictttzmmm 

T\ ftmc£DTEGRJI££m«i<9SiJ££g{b£-fe?- 
Sc 

[ 0 0 5 4 ] m 1 2 fi, fam^f^fTcDjlS^ 5 

<7>»ft^'>U £ft£#)SLT04'T*£{&J©-7?£>!S^ 
h 7 ft* 6 8 A 2 ft 3 E R G #X A ©^ft^D LT E 

[0 0 5 5] 0 1 3tt, Kfe^TOj|»lftS5rt©j5fX 
»*T*5. »»*H»# 3 9 8HR 
2 1 ©BB**/J>S <nct^ EGRIO 

[0056] 014 « % 012 \C7jkLrzi8&ffimV<Dfi 

xftUHcisif summon 1 5 1 x mmtitcm&G 

S\ Hi 5& 01 3fcwLfeJSSftflW"e<03!f^#fc 
*Jtf*8*WI#M 5K±0««*ftfcjl8SG^ *ft 
^ft^LTV&o l^fftfcfc^Tt* 05ftG& EGR 
Jii:S«ii:o«ISia5»t«H«ftTv^o cftfc<fco 

Jg£jl3£*"Jffl LT£B»**HE*fT fefttvt, / 
[0 0 5 7] 01 4*5«£tf01 5©J:9t, 

g % e g rjr t %.mm t <o*mB#\cmMt ztztbic 
it, mfc9mm*mtt&c.£&&Rv3b&o (gft^f 

m(onmt)t>wz.e>ti5rctb, mi 4<D<tMc, mm 
mm 5wjg<(cr3>'/^ h&ig^cft^iasnso <: 

[0 0 5 8] -73, SEftl5*ffTtt, fgftM&ttKJt^ 

ftfcfflHK:ig*«ft^**n*. asftffif^feft-ett, *** 

8J«l*ft<WfiJT-fcS„ 

[o o 5 9] 0 1 6fc mmn.mctitz>®8®mmm 
z*t 0 taw* < * ^ is mnmmmt>mn ?ftr 
<^s 0 c^<k3t. eg Rmt£imt<Dm&icfcc 
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[0 0 6 0] *K % »3 0HSSO»«tOl'»TWW'r 

T EGR/^2^i:*£<fcStfSj6ff, m2cD^SiB 
<D1&m£m%i% 0 f LT> CO^K^Tfe, EGR 

io mw^xH-rSo 

[0 0 6 1] 01 7 It, »3£^7>^ft*ff»cfe»tS« 
^SJt5ft^ittf^Hft v >*< 

JSEHE«T?a\ »*te*teii£-£*fci&lc, EGR/f£ 

[0062] cv&oic, mmmfcmv&vTEGRm 
20 %mtzctx\ mm^m^mtbrcm-^ic^x 

[0 0 6 3] 0 1 Sit. 8H&ftftJ:tfftH@tKft£tt 

■rsEGRjifcffiswikoiij^^-r. ia&^T% isiai 
*K«ifEGR»oiu^**fr<-rs. 0i 9it. mm& 

nr\ mmmzmmmmmzmpi-rz, out. m 

iELfeJ:9tC, EGRJi©IiJ£ft^<ft3IJ£, EGR 
30 € f: 2Ja« O^WgP^ft^*4'«*f# 1 5 lc < fcft 

[0 0 6 4] 02 Olt, Etei5ttAd^<DJ&ftieB9£ 
^"To *«T»HSftfc«H^ (SftffiT\ mmttZE 

ftffiA^ft, 8B8li]fiS(cov>Tfe, J;f3iSlHS»cffi 
*£ftTi^ 0 

[006 5] 02H±, CO»fl8O«4<0*iSO*|g* 
40 BuIB0 2£*B=±i-f3¥ffi0T*&5o CtOHSiB©^ 

h 7 (tfe, SfmSSiii!S 1 9 %H£«OflW 
©^-K-h9^^-rSi:i:fefi:, ro©R«si?-h 
7(c, jKj%S5<DgflPg|5ft^61»MjSSiijiKl 9CD&ffi& 

1 5 tt, » 1 O^fflfcHtttdgffiS 54)4> 
[0 0 6 6] 02 2fi, ±ULrc%i4<Dnffi<DBmiC]S 

50 h 7 T*fi. pbs 4. i <D&M<Dmmm%.t>mm. 
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£ftTERG#*A#3liA£n3CDT\ $j&^5flT- 
It, 04>T'£tl©rtgfcKHfc{fiBt;: E G R IjWB/SS 

II 4 1 0£ffl©aBfcSraC#a«ti£ ftT ERG ifX A 
#A£ft3©T\ J8flES5rtT?tt, 0t»T'£fl!l©l*9ltH: 
ffio*EGRI«?n5o *LT, ££©E 
GRJHfcl*$n;fc**»#fc«, «r«B*U»A«nTa 
»ljW8J8Sns. EGR)l££SUi©SBBfci:iM 

[0 0 6 7] 02 3&, 02 2 IC^LfttfX^tCfc^ 

[0 0 6 8] ±KLfc£4©|feW©«aBfcfcVvrtu JI 
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